Effect of substitution for arginine residues near position 146 of the A subunit of Escherichia coli heat-labile enterotoxin on the holotoxin assembly.
Escherichia coli heat-labile enterotoxin (LT) is a holotoxin which consists of one A and five B subunits. Although B subunit monomers released into periplasm can associate into pentameric structures in the absence of the A subunit, the A subunit accelerates the assembly. To express the function, A subunit constructs the proper spatial structure. However, the regions involved in the construction are unknown. To identify the regions, we substituted arginine residues near position 146 of the A subunit with glycine by oligonucleotide-directed site-specific mutagenesis and obtained the mutants expressing LT(R141G), LT(R143G), LT(R146G), LT(R143G, R146G), LT(R141G, R143G, R146G) and LT(R143G, R146G, R148G). We purified these mutant LTs by using an immobilized D-galactose column and analyzed the purified mutant LTs by SDS-PAGE to examine the amount of A subunit associated with B-subunit oligomer. The substitution of an arginine residue at any position did not induce a significant alteration in the amount of A subunit associated with B-subunit oligomer. However, the substitution of more than two arginine residues induced a significant decrease in the amount of A subunits associated with the B-subunit oligomer. Subsequently, we measured the level of the intracellular B-subunit oligomer of these mutant strains. The measurement revealed that the amount of B-subunit oligomer in cells decreased as the number of substituted arginine residues increased. These results show that all arginine residues near position 146 are important for the construction of the functional A subunit, and thus for holotoxin formation, although each individual arginine residue is not an absolute requirement.